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Introduction
Much recent effort has been spent examining whether and how exchange rates affect the value of the firm. Theory dictates that exchange rates should have an impact on firm value and it is a widely held view that fluctuations in exchange rates have significant consequences for financial decision making and firm profitability. Yet empirical evidence suggests that nonfinancial firms face limited levels of exposure irrespective of their engagement in international business or the level of competition faced. This has given rise to what as become known as the exchange rate exposure puzzle (see Bartram and Bodnar, 2007) .
Despite the existence of a large literature examining exchange rate exposure, much of the evidence is limited to developed economies, particularly the U.S. While greater levels of exposure are typically identified in small open economies, e.g., Nydahl (1999) , there is limited evidence on emerging markets especially those in South America. For example, Muller and Verschoor (2008) report significant exchange rate exposure for U.S. multinationals to Latin America (Argentina, Brazil, Chile and Mexico). Dominguez and Tesar (2006) include Chile in their analysis reporting that the number of both firms and industries which face significant exchange rate exposure is estimated to be lower than most of the developed nations in their sample, including Germany, Japan and the U.K. However in examining the determinants of exposure, Domniguez and Tesar (2006) are restricted to data on firm characteristics and foreign sales. Chue and Cook (2006) analyse levels of exchange rate exposure in Brazil, Chile, Columbia and Venezuela reporting that significant negative exposure in Brazil and Chile but this is limited to the early part of their sample and their analysis is based on a very small sample of firms in each country. Further Doidge et al. (2006) report basic estimates of exposure for firms in Argentina, Brazil, Chile, Columbia, Peru and Venezuela but do not provide any analysis of this estimated exposure.
Using a rich dataset containing detailed information about firms' foreign activities, this paper offers further evidence on the exposure puzzle from a key South American developing economy. The data provide information at the firm level on the amount of debt outstanding in foreign markets (foreign currency debt), the accounting value of assets hold abroad (foreign currency assets), income from the sale of goods in foreign markets (exports) and the cost of purchases of goods abroad (imports). This allows for richer empirical analysis than in the prior literature and enables us to contribute to the literature addressing deficiencies in a number of key ways. First the paper establishes the extent of exchange rate exposure faced by a large sample of non-financial firms in Chile. Second the determinants of this exposure are investigated. While prior research such as Dominguez and Tesar (2006) has examined the impact of tradeables (exports and imports) we additionally focus on levels of foreign currency debt and assets -i.e., we incorporate both financial and real activities. 1 Finally, the economic significance of the exposure to an investor is investigated using a portfolio approach.
Several key reasons justify the study of the exposure to exchange rate fluctuations in developing economies: first, developing economies have been part of an increasing globalization of trade flows and financial flows; second, it is a well established empirical fact that developing economies experience higher macroeconomic volatility than developed economies and, in particular, exchange rates are more volatile; third, over the recent past, several central banks in developing economies have modified their exchange rate policy, passing from some form of sticky exchange rate (e.g., fixed, crawling peg) to a freely floating exchange rate; fourth, at the macro level, liability dollarization has been identified as one of the determinants of the sudden stop of credit flows towards developing countries, (see Calvo et al., 2004) ; finally, financial markets in developing economies typically have less depth than their counterparts in developed economies. Thus, for instance, the amount of financial hedging instruments, as currency options and futures, available to firms, is minimal. Considering all these elements, firms in developing economies are typically more vulnerable to exchange rate fluctuations.
We focus on non-financial firms in Chile, a small open economy with a relatively underdeveloped derivatives markets. Over the period of analysis, 2000-2006, average GDP per capita was U.S.$11,364. This compares with the U.S. with average GDP per capita of U.S.$40,407, and the U.K. with average GDP per capita of U.S.$31,014. This disparity is also seen in terms of market capitalization, the value of the Chilean market is of similar size to the entire economy while the U.S. and U.K. markets are both around 40% larger than their respective economies. Chile is also more "open" than both the U.S. and U.K. in terms of foreign trade. Measuring "trade openness" as the sum of exports and imports of goods and services as a share of the GDP, the level of openness in Chile was, on average, 69% compared with 25% in the U.S. and 56% in the U.K. 2 Derivatives markets in Chile are relatively under-developed. Forward contracts in the Chilean peso -U.S. dollar have traded since 1992, though the contractual requirements (e.g., higher trading costs, legal regulations) of the OTC market mean the market is restricted mainly to large exporters and importers, pension funds and commercial and investment banks. Small and medium enterprizes do not ordinarily participate. In 2007 the average daily turnover of the OTC derivatives market was U.S.$2 billion mostly in foreign exchange contracts. 3 In terms of the exchange rate regime, since September 1999 the Central Bank of Chile has operated a free float exchange rate policy. Hence, in principle, for the entire sample period of this study, the exchange rate fluctuates freely according to market conditions. However in common with some of Chile's South American neighbors, though in less dramatic circumstances, the Central Bank has intervened on two occasions, August 2001 and October 2002, to protect the currency. On the first occasion the Central Bank sold reserves and issued dollar-indexed bonds in the local market to the value of U.S.$ 2800 million. On the second, the bank issued dollar denominated debt worth U.S.$ 1500 million. These two events aside, our sample represents a period of relative economic stability.
Several interesting results emerge from the analysis. First, at the firm level around 13% of the firms exhibit significant exchange rate exposure, whereas at the sector level this per-centage increases to 30%. Most of the significant coefficients are negative, meaning that, on average, Chilean firms are seriously hurt by devaluations of the local currency. Second, foreign currency debt and foreign currency assets are the main determinants of a firm's exchange rate exposure. Exports and imports have no explanatory power and are not statistically significant. Thus, those firms holding foreign currency assets (debt) tend to experience an increase (decrease) in their market value after an exchange rate depreciation. This result is robust to control for the firm's liquidity, size and economic sector. The findings are consistent with suggestions that Chilean firms engage in currency matching to provide real hedges and that firms actively use foreign debt as a hedge (see Cowan et al., 2006; Kamil, 2009 ).
The portfolio analysis demonstrates that exchange rate variations have an economically significant. An investor holding a portfolio long in those firms with foreign currency assets or with income from exports activities, and short in those firms with neither foreign currency assets nor income from exports, will earn a positive statistically significant mean annual returns of around 3.6% during periods of exchange rate devaluations. Portfolios sorted on estimated exchange rate exposure also yield economically significant returns.
The remainder of the paper is organized as follows: in the next section, the dataset is described and descriptive statistics presented. Section 3 presents the analysis of firm-specific exchange rate exposure. The potential determinants of the estimated exposure are investigated in Section 4, examining whether variables that account for a firm's foreign activity, a firm's liquidity position, and other firm characteristics explain the observed levels of exposure. Section 5 presents the results of the portfolio approach to assess the economic significance of exchange rate exposure, and finally section 6 concludes.
Data and Descriptive Statistics
We obtain balance sheet and stock market data for a sample of 115 publicly traded non-financial firms over the period January 2000 to December 2006. These firms represent around 75% of the total market capitalization. The monthly closing stock price of each firm is obtained from the Economatica database. The macroeconomic data obtained from the Central Bank of Chile. The exchange rate is the nominal exchange rate between the US dollar and the Chilean peso, and the consumer price index (CPI) is used to deflate accounting variables.
The balance sheet data is obtained from the reports firms are required to submit to the government regulatory body, Super Intendencia de Valores y Seguros (SVS). Specifically each firm compiles a unified accounting sheet known as the Ficha Estadística de Clasificación Unica (FECU). 4 This provides detailed and standardized data on assets, liabilities and the income statement on a quarterly basis. The FECU does not provide detailed information about the currency composition of each item. Data on the amount of foreign debt and foreign assets held by firms are obtained from additional notes of the standard balance-sheet reports collected by the Central Bank of Chile. Data on the exports and imports of each firm are obtained from Prochile, a government entity in charge of registering any commercial transactions between local (foreign) sellers and foreign (local) buyers. Table 1 reports descriptive statistics for the main variables used in the analysis of exposure in Section 3. 55.9% of firms in our sample hold foreign debt while 61.1% hold foreign assets.
The average level of dollar-denominated assets held by firms in our sample is 9.9 percent of total assets, while the mean amount of dollar-denominated debt is slightly lower, 6.6 percent of total assets. In terms of tradeables, 43.2% of firms report export activity and 60.6% report import activity. Exports are on average 5.7 percent of total assets, while the level of imports is 4.7 percent of total assets. Naturally given many firms are not engaged in foreign trade the median values are close to zero. We adopt four variables to proxy for the firm's liquidity position: cash flow, the logarithm of the quick ratio, defined as short-term assets over shortterm liabilities, coverage, defined as financial expenses over total profits, and the logarithm of current ratio, defined as the ratio between liquid assets and liquid liabilities. We also consider firm size and the market-to-book value.
Exchange Rate Exposure
To measure firm-specific exchange rate exposure we use the standard two factor model of Adler and Dumas (1984) and Jorion (1990) . This augmented market model delivers a measure of conditional or residual exposure, i.e., it quantifies the firm-specifc exchange rate exposure after conditioning on the market return. In particular, the residual exposure will be the estimated coefficient, β 2 , from the following regression
where r it is the stock return of firm i in period t, r mt is the stock market return in period t, taken to be the return on the IPSA, 5 a value-weighted index commonly used in the Chilean stock market. ∆e t is the change in the nominal exchange rate between US dollar and Chilean peso in period t, and ε it is a white noise error term. Table 2 presents the results obtained from the estimation of equation (1). The mean value of β 2 is negative, both at the firm level and the sector level. 6 At the firm level the average marginal exposure reaches a -0.154, while at the sector level it is higher, reaching a -0.223 in the equally-weighted portfolio, and -0.359 in the value-weighted portfolio. Median values are also of similar magnitude. However, the t-statistic shows that this relationship is, at least on average, statistically weak.
Estimated Exposure
Consistent with the average exposure, most of the estimated marginal exposures are negatives. At the firm level, just 40 percent of the firms have a positive exposure, while at the sector level just 7 percent of the estimated sector exposures are positive. Thus, if any relationship exists between the exchange rate and the stock returns, it is negative in this sample of Chilean firms. A potential explanation for this phenomenon is that firms may hold a significant amount of unhedged foreign currency liabilities, that make them vulnerable in periods of local currency devaluation. We explore in detail the relationship between exposure and debt in foreign currency in Section 4. 
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The marginal exposure is significant in just 9.6 percent of the cases at the 5 percent level (11 firms), and 13.0 percent at the 10 percent (15 firms). At the sector level, 14.3% of the cases are significant at the 5 percent (2 sectors), and 21.4% percent at the 10 percent (3 sectors). Most of the firms or sectors with significant exposure have a negative coefficient. In particular, 50 percent of the firms with significant exposure have a negative exposure coefficient (4.7 percent of the firms in the sample), and all the sectors with significant exposure also have a negative exposure coefficient. These magnitudes are in line with other studies in developed countries. The survey by Bartram and Bodnar (2007) indicates that the majority of prior studies find significant exposures in just 10 to 25 percent of cases. Specifically, in the case of Chile, Doidge et al. (2006) report a significant exposure of 9.3 percent, with a mean positive coefficient, while Dominguez and Tesar (2006) report significant exposure in 14 percent of firms with around 43% positive coefficients (using the US$ exchange rate). Hence the magnitudes are quite similar, though both these two papers utilise data from the 1990s when a crawling peg exchange rate was in operation, suggesting that while there is no significant change in the level of observed exposure over time. Further the median firmspecific exposure is negative, consistent with Dominguez and Tesar (2006) . This is contrary to Chue and Cook (2008) who suggest no evidence of exposure for their small sample post 2002. Finally, the inclusion of the exchange rate in the regression improves the fit of stock returns at the firm level (R 2 increases by 6.7 percent), and at the sector level (R 2 increases by 23 percent).
Determinants of Exchange Rate Exposure
In an attempt to try to explain exposure, we evaluate to what extent the firm specific exchange rate exposure is related to economic variables that account for foreign activity, the liquidity position and the economic sector of the firms. Previous empirical and theoretical studies have established a relatively consistent relationships between exchange rate exposure and proxies of these variables. Similarly we investigate which factors are potentially important determinants of either the direction or the magnitude of the exposure faced by Chilean nonfinancial firms, conducting both a univariate and a multivariate analysis.
The direction of exchange rate exposure, β 2 , estimated in equation (1), or its magnitude, β 2 , is regressed, in a cross-section fashion, over its potential determinants, X i :
where the right-hand side variables X i are the mean values of the candidate explanatory variables over the sample period 2000-2006. The choice of determinants is driven by the prior literature, though as indicated in Section 2, the detailed data available provides for better proxies. Specifically we examine the role of foreign (dollar denominated) assets, foreign (dollar denominated) debt, exports, imports, whether the firm is from a tradeables sector, as well as a number of measures of the liquidity position of the firm, including cash flow, the quick ratio measured as short-term assets over short-term liabilities, the coverage ratio defined as financial expenses over total profits and the current ratio defined as the ratio between liquid assets and liquid liabilities.
We also include three variables as proxies for corporate hedging. We include Leverage since more levered firms face a greater probability of financial distress and thus are more likely to engage in hedging to protect against this outcome. It follows that such hedging may also reduce the level of foreign exchange exposure faced by the firm. Size is included since evidence suggests that larger firms may be more likely to employ hedging policies which may reduce the levels of identified exposure, finally market-to-book, firms with higher levels of market-to book typically have more growth opportunities, hence may be expected to utilize hedging to a greater extent than other firms, consequently we might expect firms with higher market-to-book to have lower identified exposure due this hedging activity. Gezcy et al. (1997) and Allayannis and Ofek (2001) find that derivative use is positively related to size, leverage and market-to-book an negatively related to the quick ratio (liquidity). Bartram et al. (2009) confirm internationally that such firms are more likely to use derivatives.
Univariate Analysis
To provide comparison with previous studies (e.g. Dominguez Table 3 . We consider as dependent variables both the direction and the magnitude of the estimated firm-specific exposure. From the univariate regressions there is no evidence that foreign activity explains the observed levels of exchange rate exposure. When the dependent variable is the direction of the exposure, only whether the firm belongs to a tradable goods sector has explanatory power, suggesting exposure is positive for these firms, and consequently firm value increases as the Chilean peso depreciates. This result seems intuitive considering that a large fraction of such firms, if not all of them, are exporters and so they should benefit from the competitive effect of devaluations. When sector dummies are also included, a measure of liquidity (cash flow) becomes significant. 7 Since firm liquidity operates as a hedge against adverse exchange rate movements it would be expected that greater liquidity would imply lower absolute exposure. It is less clear what it implies about the direction of the exposure, though given most firms face negative exposures again we would anticipate that low liquidity would imply higher negative exposure.
Considering the magnitude or absolute exposure, although estimated with the expected sign, none of the foreign activity measures are significant. Consistent with Bartram (2004) , there is evidence that liquidity has a significant impact on absolute levels of exposure. In fact, the coefficient is negative and significant at 1% suggesting increased levels of cash flows reduced the observed level of firm specific exposure. Initially the coverage ratio also has explanatory power, though this implies that when financing is a higher ratio of profits, firms typically face (slightly) higher exposure. However this is industry specific and the inclusion of dummies accounts for this effect.
In either case, direction or magnitude, we observe no explanatory role for the proxies for corporate hedging, leverage, size or market-to-book. Hence it appears, that for Chilean nonfinancial firms exposure is explained largely by the firm's liquidity position. However, clearly examining the role of determinants individually is inappropriate, since the regressions are 7 For all sectors which consist 6 or more firms, the sector dummy is statistically significant. 6 misspecified and suffer omitted variable bias. To provide a more robust analysis we therefore consider a multivariate analysis.
Multivariate Analysis
The richness of the data available here enables the relationship between firm specific foreign exchange exposure and the foreign activities of a firm to be investigated in a multivariate setting. This has two key advantages: first, it deals with any potential omitted variable bias present, by definition, in the univariate analysis, second, and more importantly, the findings of the prior literature are enriched since foreign activities on both sides of the balance sheet are controlled for simultaneously. It is possible distinguish between "financial" foreign activities and "real" foreign activities and identify which has the greater explanatory power. While previous studies have documented this positive significant correlation between exposure and foreign income or foreign assets (see, e.g., He and Ng, 1998; Doidge et al., 2006) they do not control for foreign liabilities. Similarly though Chue and Cook (2008) incorporate debt as a determinant, showing that those firms holding foreign debt reduce their value after an exchange rate depreciation, they do not control foreign income or foreign assets. Again we investigate the impact on both the sign and size of exposure. Also, given the importance and significance of the inclusion of sector dummies in the univariate analysis, we employ these dummies throughout.
Main Results
The central hypothesis is that firms involved in foreign activity should be particularly affected by variations of the exchange rates. In particular, those firms that hold foreign assets or are exporters should be positively affected by devaluations (a competitive effect), whereas firms holding dollar denominated debt or net importers should be negatively affected (a balance-sheet effect). Hence if these determining factors explain the observed levels of exposure, they should have significant and correctly signed coefficients. Table 4 presents the results.
The regression results show that financial variables (dollar assets and dollar debt) are significantly correlated with firm specific foreign exchange rate exposure, whereas the real variables (exports and imports) are not. One explanation for this result is that financial variables react instantaneously to any kind of shock, in particular, to unexpected changes in the exchange rate, so their accounting value will change faster than the changes of exports and imports, what involves the change of real good. Further while the impact of exchange rate fluctuations on financial variables is typically direct the impact on exports and imports is affected by pass through and price mark-ups.
Consistent with expectations dollar denominated foreign assets (debt) has a positive (negative) sign. As suggested by Cowan et al. (2005) Chilean firms actively attempt to lower exchange rate exposure by engaging in matching, offsetting exposure to foreign income and assets with foreign debt. This implies that, controlling for dollar denominated debt, a devaluation of local currency increases firm value for those firms holding foreign dollar denominated assets. On the other hand, for those firms holding foreign dollar denominated debt, holding assets constant, a devaluation of the exchange rate reduces their market value. Interestingly, the estimates suggest that when controlling for both assets and debt, the effect of foreign liabilities is stronger than the effect of foreign assets. Thus, for a firm with the same amount of dollar denominated debt as assets, an exchange rate devaluation will yield a negative net effect on its exposure and value, after considering the effects on both sides of the balance sheet. These results highlight the significance of the balance sheet channel for exposure and its impact on firm value. This finding is also consistent with the literature that stresses the negative impact of dollar debt on a firm's investment decisions (Céspedes, Chang and Velasco, 2004).
In stark contrast to the ability to explain the sign or direction of exposure, virtually none of the variables have significant explanatory power over the size or magnitude of the observed exchange rate exposure.
Liquidity and Size effects
Bartram (2004) documents that liquidity negatively affects the magnitude of the exchange rate exposure since firms that hold liquid assets or cash have a natural hedge against adverse exchange rate movements and potential financial distress. In addition, Doidge et al. (2006) and Dominguez and Tesar (2006) find that larger firms typically have lower levels of exposure. This is consistent with the evidence that larger firms make greater use of financial hedging, thereby reducing exposure. Considering this evidence, in this subsection we extend the multivariate analysis to explore the effect of liquidity and size on firm specific exchange rate exposure in Chilean non-financial firms. Table 5 reports the results of extending the basic multivariate regressions reported in Table 4 to include all foreign activity variables, then adding different proxies for a firm's liquidity position, firm size and growth opportunities. The first result of note is that the key finding reported in Table 4 , is robust to the inclusion of the additional variables. Dollar denominated foreign debt and dollar denominated foreign assets still remain as the main determinants of firm specific exchange rate exposure. The "real" foreign activity variables exports and imports, though estimated with the expected sign, are not statistically significant. Again, leverage has no significant impact on estimated exposure.
In terms of explaining signed exchange rate betas, both cash flow and the coverage ratio are significant at the 10% level and have positive coefficients. Given the majority of firms face negative exposure, this suggests that exposure is higher for firms with low liquidity. Conversely, those firms with greater liquidity have a natural short-term hedge and subsequently have lower estimated firm-specific exposure.
The findings for absolute exchange rate betas are consistent with Bartram (2004) . Cash flow liquidity is negatively signed and is highly significant. The sizeable coefficient suggests firms with large amounts of cash face much lower levels of exposure. The current ratio is also found to have significant (at 10%) explanatory power however the coefficient is positive suggesting,
In terms of the size variable we estimate a negative effect consistent with theory and previous research (e.g., Dominguez and Tesar, 2006) suggesting larger firms face smaller exposures (since those firms are more likely to be undertaking financial hedging) but the coefficient is not statistically significant. Similarly we find the coefficient on the market-tobook variable is correctly signed but is insignificant.
Evaluation based on a Portfolio Approach
To this point, we have demonstrated the extent of and investigated the determinants of corporate foreign exchange exposure. It appears that there exists some degree of exposure in Chile and that this is related to the financial activities of the firm. However is this of any significance for a portfolio manager? In other words, aside from statistical significance is there any economic importance to the identified exposures? To examine this, we follow the portfolio approach proposed by Doidge et al. (2006) , to characterize the impact of exchange rates on firm value.
Basic Idea and Portfolio Construction
The portfolio approach is based on the idea that what really matters from a diversified investor's point of view, is not how a particular firm reacts to exchange rate variations, but how a group (or portfolio) of them reacts. Thus, an investor evaluates this relationship based on the returns she would obtain from an investment strategy that goes long in firms that, a priori, benefit from an exchange rate depreciation or appreciation, and goes short in those firms that are expected to suffer.
We perform the portfolio construction for each sorting variable in the following manner. In December of the previous year, firms are sorted according to a particular variable, for example, the amount of dollar assets held. Two portfolios are then formed. Those firms in the upper 20 percentile and those firms reporting zero for that particular sorting variable (i.e. no dollar denominated assets). In the case of sorts on the identified "marginal" firm specific exposure, the upper and the lower 20 percentile of firms are used to build the portfolios. We construct both equally weighted and value weighted sorted portfolios.
To examine the performance of the long-short strategy two holding period returns are calculated. The current return corresponds to the return yielded during the last month, i.e. a one-month holding period, and the one-year ahead return that assumes that the investor will be patient, and hold her strategy for a further eleven months.
In addition, two exchange rate regimes are defined in order to evaluate the investment strategy. In the first regime, a depreciation (appreciation) period occurs when the exchange rate depreciates (appreciates) more than one standard deviation. 8 In the second regime, a depreciation (appreciation) period occurs whenever the exchange rate depreciate (appreciate) irrespective of the magnitude of the change. Table 6 presents the calculated returns for different portfolio sorts. The columns headed Dollar Assets show the mean returns of both an equally weighted portfolio and a value weighted portfolio that goes long in the upper 20 percentile of firms sorted according to their holding of dollar denominated assets, and short in those firms without dollar assets. The following columns show the same calculations for portfolios sorted on firm's holding of dollar debt, exports and imports activities. For the dollar assets sorted and export sorted portfolios, a positive return is expected during periods of a depreciation and a negative return during an appreciation. The opposite is expected for the dollar debt sorted and import sorted portfolios. In addition to presenting the average returns of the long-short strategy for both depreciation and appreciation periods, the results from a one-side mean difference test are reported. The mean difference test quantifies whether there is any statistical difference between the reported depreciation and appreciation returns. In the case of assets and exports (debt and imports) we test a null hypothesis that the difference is zero against the alternative that the difference in mean returns is positive (negative).
Results

Dollar assets, dollar debt, exports and imports sorted portfolios
For many of the sorted portfolios there are sizeable differences in the returns earned during depreciations and appreciations. However only in a few cases the returns are of the expected sign and the difference between returns is significantly different from zero. When the regime is defined by a depreciation or appreciation at least one standard deviation in magnitude, for current one-period returns, one only portfolio, the equally weighted high dollar debt minus no dollar debt portfolio, generates a significant return of the expected sign between depreciations and appreciations. During a depreciation of the local currency, investors holding this portfolio obtain a negative monthly return of 0.5% whereas during periods of appreciation the portfolio earns a positive 1.5% return. An equally weighted portfolio built on firms with a high value of dollar denominated assets against those with no dollar denominated assets yields a 12 month ahead return of 3.6% during periods when the exchange rate depreciates by more than one standard deviation. During large currency appreciations this portfolio gives a return of -9.3%. For a value weighted portfolio the returns are 3.7% and -3.6% respectively. In both cases the one-sided mean difference test is significant at 10%, suggesting the difference in return between appreciations and depreciations is significantly positive for either portfolio. None of the other portfolio sorts yield significant results for year ahead returns, further the returns for these portfolios are not of the expected sign.
When the regime is simply classified by all depreciations and appreciations, there are some minor changes to the observed results. For portfolios formed on dollar denominated assets there is evidence of a significant difference in the mean returns for both current and year ahead returns. There is now also a significant difference (of the correct sign) in the mean depreciation and appreciation 12 month returns for a portfolio (whether equally or value weighted) formed on exports. The value weighted high dollar debt minus no dollar debt portfolio also yields a significant difference between the two returns however it is not of the expected sign. 9 There is therefore clear evidence that portfolios formed on the various determinants of exchange rate exposure yield economically significant phenomenon, in the sense that an investor who cares about a group of firms, instead of a particular firm, may obtain significant returns following an investment strategy that goes long in firms that a priori should benefit, and go short in firms that should suffer, in a particular exchange rate regime.
9 A two-sided means difference test clearly rejects the null hypothesis that the difference is zero.
Portfolios formed on exchange rate betas
Finally, having investigated the extent to which portfolios formed on the determinants of exposure yield economic significant returns, we turn our attention to portfolio sorted on the basis of the estimated firm-specific exchange rate exposure. Doidge et al. (2006) argue that the adoption of the estimated exchange rate exposure is potentially more valuable since it has a more direct link with theory than the determinants used in section 5.2.1 which act as proxies for international activity.
Clearly it would be inappropriate to examine the performance of the long-short investment strategy with portfolios formed using the full sample exposure estimates reported in section 3. Therefore, the exchange rate betas are estimated using data up to the December 2003 and the investment strategy returns are computed over the period [2004] [2005] [2006] . Similar the process for the determinants of exposure, firms are sorted according to their firm-specific exchange rate betas. An investment strategy is then defined which goes long in the upper 20 th percentile and short in the lowest 20 th percentile with the expectation that during an exchange rate depreciation, those firms with a positive beta increase their value, and those with a negative beta reduce their value. Thus, the long-short strategy should yield a positive return during depreciations, and a negative one during appreciations.
The final two columns of Table 6 report the results for the portfolio formed on exchange rate betas. Independent of the definition of regime, the mean current (one-period) returns are consistent with our prior expectations. The portfolio earns a positive 2.4% (equally weighted) or 2.9% (value weighted) return during one standard deviation exchange rate depreciations, and earns 2.0% and 2.7% respectively for all depreciations. Following appreciations the portfolio provides a negative 2.9% (equally weighted) or -2.0% (value weighted) return during one standard deviation exchange rate depreciations, and yields -1.9% and -1.0% respectively for all appreciations. In each case the difference between these mean returns is not only economically significant but also statistically significant.
All portfolios earn positive mean 12 month returns though, a priori, we would expect the return during an appreciation to be much lower than that during a depreciation. Indeed this is the case for the regime capturing all appreciations. During periods of an appreciating exchange rate the portfolio earns an average 12 month return of 3.3% (equally weighted) or 7.3% (value weighted). Similarly during a depreciation the portfolio yields returns of 12.5% and 20% respectively, producing a significant difference in the returns between depreciations and appreciations.
Conclusions
Though the exchange rate exposure puzzle is well documented, to date, there has been little evidence based on the economies of Latin America. The study of such developing economies is relevant considering that these economies are typically more exposed to macroeconomic volatility, and their financial markets exhibit less depth than their counterparts in developed economies, reducing the potential hedges that firms may take to cover their exposed positions. This paper addresses this shortfall and examines the impact of changes in exchange rates on the value of firms, using a sample of 115 Chilean publicly-listed non-financial firms. We document that a considerable number of firms face statistically significant levels of exposure, 13% of firms and 21% of sectors. Further, most of the estimated exposures are negative, meaning that on average, Chilean firms suffer during devaluations of the local currency. This is comparable with the findings reported by Dominguez and Tesar (2006) but in contrast to Doidge et al. (2006) who report largely positive exposure and the lack of exposure documented by Chue and Cook (2008) . Yet the key contribution is to provide a detailed analysis of the determinants of this firm-specific exposure.
Using detailed firm level data providing information on the amount of firms' foreign currency assets, foreign currency debts, foreign income (exports) and expenses in goods bought abroad (imports) a comprehensive analysis of the estimated exposure is undertaken. Both financial and real foreign activity are investigated simultaneously with both sides of the balance sheet accounted for, something hitherto neglected in the literature. The results establish both dollar denominated debt and dollar denominated assets as the main determinants of exposure. Neither foreign income from export activity nor the value of goods imported by firms are statistically significant. The findings suggest that not only do Chilean firms use foreign debt to hedge exposure rather than use derivatives, employing matching strategies to provide real long term hedges, but that in many cases debt acts as a complement to the use of forwards contracts and not as a substitute. Further, firms with greater liquidity face lower levels of exposure, again suggesting firms have a natural hedge. There is no evidence that other firm characteristics linked to corporate hedging and derivatives usage have any explanatory power.
Finally, the evidence of firm-specific exposure is not only statistically significant, it is also economically significant. An investor holding a portfolio long in those firms with dollar denominated assets on the balance sheet or receiving income from export activity earns a significant positive return during periods of exchange rate devaluations. Further portfolios formed on the estimated firm-specific exchange rate exposure beta, yield significantly different returns during periods of appreciation and depreciation. The results suggest firms with high levels of exposure outperform (underperform) firms with low levels of exposure during periods of local currency depreciation (appreciation) by around 2-3% per month. Heteroscedasticity robust standard errors are reported in brackets. * significant at 10%, ** significant at 5% and *** significant at 1%. Note : In FX Regime 1, a depreciation (appreciation) is a period where the exchange rate depreciates (appreciates) more than 1 standard deviation. In FX Regime 2, a depreciation (appreciation) occurs when the exchange rate depreciates (appreciates) during that month. Stocks returns are calculated from an investment strategy that goes long in those firms in the upper 20th percentile according to a particular sorting variable, and short in those firms in the lower 20th percentile. The current return is the return between period t and t-1, and the year-ahead return is the return between t+11 and t-1. Equal (Value) refers to the fact the portfolio is an equally (value)-weighted portfolio. P-value is the p-value of a one-side mean difference test with unequal variances. FX Beta is the estimated exchange rate exposure, , in the equation ∆ . Values in bold type are statistically significant at at least 10%.
